Localization and hormonal control of serine dehydratase during metabolic acidosis differ markedly from those of phosphoenolpyruvate carboxykinase in rat kidney.
Serine dehydratase (SDH) is abundant in the rat liver but scarce in the kidney. When administrated with dexamethasone, the renal SDH activity was augmented 20-fold, whereas the hepatic SDH activity was affected little. In situ hybridization and immunohistochemistry revealed that SDH was localized to the proximal straight tubule of the nephron. To address the role of this hormone, rats were made acidotic by gavage of NH(4)Cl. Twenty-two hours later, the SDH activity was increased three-fold along with a six-fold increment in the phosphoenolpyruvate carboxykinase (PEPCK) activity, a rate-limiting enzyme of gluconeogenesis. PEPCK, which is localized to the proximal tubules under the normal condition, spreads throughout the entire cortex to the outer medullary rays by acidosis, whereas SDH does not change regardless of treatment with dexamethasone or NH(4)Cl. When NH(4)Cl was given to adrenalectomized rats, in contrast to the SDH activity no longer increasing, the PEPCK activity responded to acidosis to the same extent as in the intact rats. A simultaneous administration of dexamethasone and NH(4)Cl into the adrenalectomized rats fully restored the SDH activity, demonstrating that the rise in the SDH activity during acidosis is primarily controlled by glucocorticoids. The present findings clearly indicate that the localization of SDH and its hormonal regulation during acidosis are strikingly different from those of PEPCK.